The operation of the Fermilab BO low 6 insertion involves the coordinated control of the 14 strings of quadrupoles of the insertion itself along with several magnetic correction elements (20 dipoles for the closed orbit, 2 quad circuits for betatron tunes, 1 skew quad circuit for coupling, and 2 sextupole circuits for chromaticity). When the beam is stored at high energy, these elements must correct the errors induced by the strong superconducting quadrupoles of the insertion as the optics are smoothly changed from the fixed target configuration to the low 6 state. The techniques and control programs for these manipulations and initial tests using a single coasting beam are described.
Introduction
The highest possible luminosity is needed to see rare processes. Tu increase the luminosity of an antiproton-proton collider using bunched Lowering the6 value at the interaction region, then, is the most effective way to increase the luminosity. This is true up to the point where the 6 value is smaller than the longitudinal beam dimension or the large beam at a corresponding high 6 region encounters regions of poorer field quality leading to a shorter beam lifetime.
The original studies of low 6 insertions in the Tevatron and the particular design we have used are described in another paper at this conference. [1] Higher-current versions of the Tevatron quadrupoles determined the particular insertion used at the BO straight sectiun; this and the special features of the installation are described in another paper at this conference. [2] Insertion Description Figure 1 Step Number irn Squeeze Figure 2 Current programs for the 4 new quad circuits in the adiabatic change from the fixed target lattice to the low 8 optics configuration at 1 TeV. There are 28 steps in the process. Each step takes about 2 secs and includes the simultaneous change of correction element power supplies which control the tunes, chromaticities, skew quad setting, and 20 dipole steering magnets. The total time for the "squeeze" is less than 2 minutes.
Commissioning and Operation
The computer program for the control of the function generators involved in the squeezing operation is derived from the program used to control the time and energy dependent parameters of the Tevatron.[4] In the program the low B quadrupole circuits take the place of the circuits which normally are used to control the resonant extraction correction element system for the fixed target program.
The commissioning procedure involves the determination of small corrections to the calculated settings for each function generator at each step. In practice, the squeeze can be stopped at any step while appropriate measurements are made and tables modified.
Closed Orbit
The Tevatron beam position monitor system [5] is used to make the necessary orbit corrections during the squeezing procedure. A special on-line computer program is used to correct the closed orbit at each of the steps in the squeeze. It uses 20 superconducting correction dipoles in the BO region to minimize the rms orbit distortion around the ring.
Tunes, Coupling and Chromaticity
A spectrum analyser is normally used to monitor the betatron tunes using special resonant pickups. Small corrections are made to the correction element tables at each of the steps in the squeeze for tune, coupling, and chromaticity.
Experience
Transition from the injection optics has been performed during stores at constant energies of 400 Another test to make sure that the machine behaved as predicted was the use of a flying wire scanner to measure the evolution of the beam size at each step in the squeeze. The flying wire scanner is a thin (0.05 mm) beryllium wire which is moved quickly through the beam (from 1 to 10 m/s depending on the desired resolution) while a downstream scintillation counter records some of the particles scattered out of the beam. Figure 4 shows the horizontal profile of the beam measured this way at the very center of the BO interaction region at successive steps in a squeeze at 400 GeV. When amplifier resolution corrections are applied, the predicted and actual changes in the beam profiles agree quite well. Comparison of measured and predicted dispersion function for the Tevatron at 800 GeV with the low a. The points are the measured values, the lines connect the predicted values at the position monitors.
Conclusions
The abscissa is the approximate azimuthal position of the monitors.
Although the first tests and operation of the Tevatron with counterrotating protons and antiprotons will be with just one low 8 insertion, a second one will be installed at the DO straight section. Flying wire scanner measurements of the horizontal beam profile at steps 16, 18, 20, 22, and 
